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Amendments to the Claims: 



This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

1. (Currently amended) An Optimiz e d ink jet printhead, for the emission of droplets of 
ink on a print medium, comprising; 

a sublayer of silicon (30), 

a structural layer (38) on top of said sublayer of silicon (30), and 

a plurality of ej e ction chambers (42) and ef corresponding feeding ducts (56, 50) , each 
chamber (43) containing at least one resistor (39), said structural layer (38) b e ing 
provid e d with having a plurality of ejector nozzles (46) communicating with each of said 
chambers (43) and arranged facing each of said resistors (46), charact e riz e d in that 
wherein each of said chambers (43) and e ach corr e sponding f ee ding duct (56) are is 
delimited by a flat bottom wall (43) mad e from a protective layer (32, 34) of said resistors 
(39)j and by an upper wall (44) made of a substantially concave surfac e, including e ach of 
said nozzles ( 4 6) and joined to said bottom wall along a continuous perimetral line , the 
bottom wall comprising a protective layer (52), so that the proc e ss e s of formation and 
developm e nt of an e jection bubble of said ink, generated th e rmally by each of said 
resistors (39), are promot e d . 

2. (Currently amended) The ink fe k jet printhead according to claim 1, characteriz e d in 
that wherein said protective layer (32, 3 4 ) is made of a first layer of tantalum (34), facing 
the inside of said chamber (43), and deposited on top of a second isolating layer (33) of 
silicon carbide and nitride , arrang e d in contact with said resistors (39). 

3. (Currently amended) The ink fe k jet printhead according to claim 2, charact e rized in 
that wherein said first layer of tantalum (34) extends substantially beyond the perimetral 
line and constitutes said bottom wall ( 4 3) of said chamb e r ( 4 2) and of said corr e spondin g 
feeding ducts (56) connected to them, said layer, of tantalum (3 4 ) e xt e nding substantially 
beyond said perimetral line (52) . 
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4. (Currently amended) The ink fe k jet printhead according to any of the claims 1, or 2, or 
3 claim 1 , charact e riz e d in that wherein said concav e upper wall (44) is joined 
uninterruptedly to said the corresponding feeding duct (#6), te said bottom wall (43) and 
te-said nozzle (46). 

5. (Currently amended) The ink fe k jet printhead according to claim 1 any of th e pr e vious 
claims , wherein charact e riz e d in that th e inn e r shap e of each of said chambers (42) and ef 
e ach of said corresponding feeding ducts (56) has an inner shape representing repr e s e nts 
the a_complementary impression , produc e d in a photosensitiv e structural layer (38), of a 
sacrificial layer (57)[J obtained from a controlled and non-contained growth of a metal T 
d e posit e d starting from on a layer of gold (36), the layer of gold being on top of said layer 
of tantalum (34). 

6. (Currently amended) The ink fek jet printhead according to claim 5, charact e rized in 
that wherein said structural layer (38) covers the is made of an epoxy or polyamide typ e , 
n e gativ e photor e sist, appli e d on said sacrificial laye r, cov e ring it completely. 

7. (Currently amended) The ink fek jet printhead according to claim any of the claims 
from 1 te-4, charact e riz e d in that wherein t he inner shape of each of said chambers (43), 
of e ach of said feeding ducts (56) and of e ach of said nozzles (46) represents the a 
complementary impression from a sacrificial layer withi n , produc e d in a photos e nsitive 
the structural layer (38a), of a sacrificial lay e r (57) and respectively of a cast (74), and 
obtained from a controlled and non-contained growth of a metal , d e posited starting from 
on a layer of gold (36), the layer of gold being on top of said ajayer of tantalum (34). 

8. (Currently amended) The ink fe k jet printhead according to claim 7, charact e rized in 
that wherein said structural layer (38a) is made of a non-photosensitive epoxy or 
polyamide type, negative photoresist, applied on said sacrificial layer (57) and on said 
cast (74), covering them completely. 

9. (Currently amended) The ink fe k jet printhead according to claim 5, or 6, charact e riz e d 
in that wherein said sacrificial layer (57) and said layer of gold (36) are removed by 
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means of an acid bath, to create said chambers (43) and said feeding ducts (S6) connected 
to them. 

10. (Currently amended) The ink fa k jet printhead according to any of the claims from 5 
te— 9 claim 5 , characteriz e d in that wherein said sacrificial layer (ST) is made of 
electrolytic copper. 

11. (Currently amended) The ink fek jet printhead according to claim 5_±0, charact e riz e d 
in that wherein said sacrificial layer is made of nickel. 

12. (Currently amended) A manufacturing Manufacturing process of an ink jet printhead 
made on a wafer (37), divided into a plurality of die (20), each of which compris e s die 
comprising a sublayer of crystalline silicon (30), a plurality of thermal actuating elements 
(39)^ arranged on said sublayer of crystalline silicon (30), and a protective layer (3 4 ,36), 
made of including a layer (34) of tantalum , in turn covered by a layer (36) of gold, 
charact e rized by the fact of the process comprising the following steps: 

a) chemically activating said layer of gold (36), to promote the start of a subsequent 
olectrodeposition of a metal (57), using a galvanic bath; 

b) performing an electrodeposition of said ametal (57) on said layer (36) of gold to make 
a sacrificial layer (#7), obtained from a controlled and non-contained growth , both 
parallel and perpendicular to said layer (36) of gold; 

c) applying a photosensitive structural layer (3^ entirely covering said sacrificial layer 

d) making photoetching a plurality of nozzles (46) through said structural layer (38)^ 
using a photoetching process ; 

e) removing said sacrificial layer (57), in a by chemical etching , in th e form of a highly 
with an acid bath[,] to produce a plurality of chambers ( 4 2) for e xpulsion of said ink and 
ef corresponding feeding ducts (56) conn e ct e d to said chamb e rs , each of the chambers 
being delimited internally by a flat bottom wall (43), and a concave upper surface joined 
uninterruptedly to the bottom wall, the bottom wall including made of said lay e rs of a 
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tantalum layer (34) and ef the layer of g old. (36) and by a concav e upper surface ( 44 ), 
joined uninterrupt e dly to said bottom wall (13), said the upper surface (44) representing a 
complementary and tru e impression of said sacrificial layer (57). 

13. (Currently amended) The process Proc e ss according to claim 12, characteriz e d by th e 
fact that wherein step a) is preceded by the following step: f) etching said layer (36) of 
gold to define a starting area of said electrodepositio n, corr e lat e d to the final dimensions 
of said e j e ction chamb e rs (12) . 

14. (Currently amended) Proc e ss according to any of the claims 12, or 13, charact e riz e d 

by th e fact that s t e ps c) and d) ar e r e plac e d by the following stops: g) applying a lay e r of 

thick positiv e photor e sist (68), in various pass e s alt e rnated with interm e diate pauses, on 

top of said sacrificial lay e r (57), ? to obtain improv e d planarization of the upper surface of 

said photor e sist (68); h) e xposing and developing said thick positive photor e sist, making 

hol e s (70) with an inward flaring ; i) p e rforming a cl e aning op e ration with th e Ash e r 

m e thod, to eliminat e traces of photor e sist r e sidue inside said holes (70); m) performin g-a 

microetching and activating an oxidiz e d portion (72) of th e surface of said sacrificial 

lay e r (57), in correspondenc e with said hol e s (70); n) r e activating the electroch e mical 

growth of el e ctrolytic copp e r insid e said hol e s (70), dir e ctly on said sacrificial layer (57), 

to build a cast (71) of said nozzles (70); o) r e moving said layer of thick positiv e 

photor e sist (68); p) applying a structural layer of non photos e nsitive opoxy or polyamid e 

resin (75), entir e ly cov e ring said sacrificial layer (57), including said cast (7 4 ); q) 

p e rforming planarization of an upp e r surface (76) of said non photos e nsitive structural 

layer (75), uncov e ring an upper dom e (74a) of said cast (7 4 ) of copper A manufacturing 

process of an ink jet printhead made on a wafer divided into a plurality of die, each die 

comprising a sublayer of crystalline silicon, a plurality of thermal actuating elements 

arranged on said sublayer of crystalline silicon, and a protective layer including a layer of 

tantalum covered by a layer of gold, the process comprising the following steps: 
a) chemically activating said layer of gold using a galvanic bath; 
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b) performing an electrodeposition of. a metal on said layer of gold to make a sacrificial 
layer, obtained from a controlled and non-contained growth parallel and perpendicular to 
said layer of gold; 

c) applying a layer of positive photoresist on top of said sacrificial layer; 

d) exposing and developing the positive photoresist to create holes with inward flaring; 

e) removing photoresist residue inside said holes; 

f) microetching and activating an oxidized portion of the surface of said sacrificial layer, 
in correspondence with said holes; 

g) reactivating electrochemical growth of electrolytic copper directly on the sacrificial 
layer within the holes to create a cast for said nozzles; 

h) removing said layer of positive photoresist; 

i) applying a structural layer of non-photosensitive epoxy or polyamide resin over the 
sacrificial layer and the cast; 

i) performing planarization of an upper surface of said non-photosensitive structural layer 
to uncover an upper dome of said cast of copper; and 

k) removing said sacrificial layer by chemical etching with an acid bath to produce a 
plurality of chambers and corresponding feeding ducts, each of the chambers being 
delimited internally by a flat bottom wall, and a concave upper surface joined 
uninterruptedly to the bottom wall, the bottom wall including a tantalum layer and the 
layer of gold and the upper surface representing a complementary impression of said 
sacrificial layer. 

15. (Currently amended) The process Proc e ss according to claim 14, charact e riz e d by th e 
fact that wherein said non-photosensitive structural layer is produced with a 

thickness pr e f e rably between 25 and 60 [im. 
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16. (Currently amended) Proc e ss according lo claim 12, characteriz e d by th e fact that 
st e ps c) and d) are replac e d by the following st e ps: r) applying a non photos e nsitiv e 
structural layer (38a) cov e ring th e out e r surfac e (58) of said sacrificial layer (57); said 
non photosensitive layer 38a having a thickn e ss pr e ferably b e tw e en 10 and 60 4m and 
being mad e of a n e gativ e , epoxy or polyamide typ e resin; s) making a plurality of nozzl e s 
( 4 6) through said structural lay e r (38a), using the excim e r laser technology A 
manufacturing process of an ink jet printhead made on a wafer divided into a plurality of 
die, each die comprising a sublayer of crystalline silicon, a plurality of thermal actuating 
elements arranged on said sublayer of crystalline silicon, and a protective layer including 
a layer of tantalum covered by a layer of gold, the process comprising the following steps: 

a) chemically activating said layer of gold using a galvanic bath; 

b) performing an electrodeposition of a metal on said layer of gold to make a sacrificial 
layer, obtained from a controlled and non-contained growth parallel and perpendicular to 
said layer of gold; 

c) applying a non-photosensitive structural layer covering the outer surface of said 
sacrificial layer; said non-photosensitive layer being made of a negative, epoxy or 
polyamide type resin; 

d) making a plurality of nozzles through said structural layer, using an excimer laser; and 

e) removing said sacrificial layer by chemical etching with an acid bath to produce a 
plurality of chambers and corresponding feeding ducts, each of the chambers being 
delimited internally by a flat bottom wall, and a concave upper surface joined 
uninterruptedly to the bottom wall, the bottom wall including a tantalum layer and the 
layer of gold and the upper surface representing a complementary impression of said 
sacrificial layer . 

17. (Canceled) 
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